Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP04/018339 

International filing date: 02 December 2004 (02.12.2004) 

Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2003-413758 

Filing date: 11 December 2003 (11.12.2003) 



Date of receipt at the International Bureau: 17 February 2005 (17.02.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



H ^ B # It 

JAPAN PATENT OFFICE 



PCT/JP20q4/018339 

02.12.2004 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m, m ^ M B 

Date of Application: 



2003^12^1 IH 



m n # -i- 

Application Number: 
[ST. 10/C] : 



2003-413758 

[JP2003-413758] 



m m 

Applicant(s): 



A 




mSE#-^ mSE# 2004-3122597 



2003-413758 



1/ 



immm 
mmu] 



(] 



[^^] 

umximm] 
umx^mm 

[^^xit^m] 

[R^xit^m 

m^xit^m 
m^L fzitmx] 

m^xii^m 

m^x^t^m 



mm 

P03-1136 
¥J?Kl5^12j!lia 

C12N 5/00 

^iJcilrO < TO 2-30-4-2 11 

^ijcWro < Tfrm 1-1-1 m^rmmAj. 



^ftfeifto < if itife^ic 1 - 1 mmrwcmAmM ■ mm^mm^H 
jiiiH 

»m^XT!i 111-1-10 1 

±m mm 

503360115 
301021533 

^^^L^jm^Ammmm^m^wf 

301023238 
100091096 

100096183 

100118773 
BBa Iff 
100119183 

40/100 

015244 
8.400n 

mMm^(7)mm i 
§giffl» 1 

tBSE#2 004-3122597 



« 2003-413758 



^ — -J : 



2/E 



mm 1 



miE# 2004-3122597 



#M 2003-413758 v : 1/E 

im^m 1 ] 
umm 2 ] 
m^m 3 ] 

tfrie«/hm:^jim:^7&^ mm.x^ c ^ jS^tr ^3 ^ Tdiii^com:^; ^ 1 J; M 

immM 4 ] 

^ ^ . If 3 tcia«(7):^^o 

[fi^^l 5 ] 

HtrfBMf^/>M:tJ=^*_h-e^it1-^^-?-f V T^' ^-^^ RWV (Rotating-Wall Vessel)t:- 
lit JJ 6 ] 

#Mfl&<7)®»*>&nO^ -lOVcm^ s RWVOia|SJli;K/5^~M5cm^ ■b;VtC^t LT8. 5~2 
[ii^il 7 ] 

[fi*?i 8 1 

3 ^ 3^ > h ^ ^ S -e 2 LT^ct^, $ lb -9- 7^ * - L 7t#til,liffiia 

[it*:^ 9 ] 
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[0001] 
[0002] 

[0 0 0 3 1 

[0 0 0 4] 
[0 0 0 5] 

RWV(Rotat ing-Wal 1 Vessel ) NASA;6^T?fm L P&'^X ^Mfg x. 

llte^^^M:tUT^5'^-T'*^ (Mx.(^. 1 #BS) o RWV{±. «lRl § R1W?I^/^M 

[0 0 0 6] 

RWVco^tc^, RCCS (Rotary Cell Culture System"^" :Synthecon Incorporated) ^3D-c 
linostat^i:\ ^aco«/h^;fjit±^^||||-f-^^g;^s||^$ (#ljx.«\ #l!^«2~ 

4#BS) , mmiizm^tixx^^^o ^h^. ^^Ltzmm^MtimMTX(Dmmmm<Dm^ 

'h. m^zm^^^:Si:tLx^m^nx\^^:h m^i:£. #fp:^m5~8#BB) „ 

[0 0 0 7] 
[0 0 0 8] 

[#w^S:m 1 ] ^mmv? 5, 002, 890-t 

{mffXm 2 ] 8-173143-^ 
[#m=3tm 3 ] 9-37767-^ 
[#i^^«4 ] #18 2 0 0 2 - 4 5 1 7 3 ^ 

[#K^s:m 5 ] i^mmw? 5 , 153. 133-^ 

[#i1^^S^6] :7ltil#i!^5, 1 5 5, 0 3 4^ 
[#ltS:K 7 ] 6 , 1 1 7, 6 7 4-^ 

^#i^=^K8] *a#m=6, 4i6, 774-i- 
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[0 0 0 9 ] 

mm * %m-r ^fz^(D^m 
10 0 1 0] 

o RWV(Rotating-Wall Vessel) ^ T ^ ^ -^m^^X . mm.A^^tiWMrrx- 

[0 0 1 1 1 

1- ^ ^ t> . ^±»/J^^ ;tim:*T'e'tfiaJia =^ 3 ^Tce^ <!. t J; 19 . ifc 

^ (1 M f ^ o 

[0012] 

HtfiB;^-^i':fcv^-c. mm4--Atmmitmm¥^v'c-mm<onti(oi/iO'-i/iQomm-r!-^ 

[0013] 

(Rotating-Wall Yessel) ^mf^ ^ t:i)^X ^ ^ o RWV (Rotating-Wal 1 Vessel) =&Mv^/iJ^ 
^(Dmmm^li. mx.l,t\ JtMKl0'^~10Vcm\ |II^^I;S8.5~25rpm (ittSScm^ 

;v) ®;S-e*^y&^ ^^x^cims^g^tL^ ^jco-ets^^v^o 

[0014] 

^fc3^^B^co:^fi-e{i. mm\^li^>/Z. TGF-^. -r^^-y-^ ^y'^^^T^fi:^^^^^^*!!^^ 

o 

[0 0 15] 

[0016] 

[mg =^ ^ i6 ommoMl 
[0 0 17] 

1. m^/h*:^]^* 

AXfi^llfpi9 m$:?^fc^^/^m:^J (simulated microgravity) MM-^W^^^^o ^^\^fzm 
'^A^M.t}nmi. m'^X^Z^lBtiKi:^xmM<Dm.t}'kM^-tZ>^t\zi:^m. 
il^a^o [ilteL-cv^^%#{i, w<7)M:fj^iSl)(D^^' >;i/^n-e^$tL-i,tf 

mz r«/>*^im%j «ia$tL^o 
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[0 0 1 8] 

r^^i^Lx mm<DMti (g) <Di/io--i/mm.mx^^^ti!)^mtL\^^o 

[0 0 1 9] 

2 . :tV ^ ~ 

o ^(DXd^J:^-^^ tVr^ ^-tLXiis Mx.«\ RW (Rotating-Wall Vessel : US 5,00 
2,890) . RCCS (Rotary Cell Culture System'^" :Synthecon Incorporated) . 3D-clinost 
at. ^ ^ Z/liZlWm^ 8 - 1 7 3 1 4 3-^. #P?i¥ 9-37767^. is X WPi 2 0 0 2 
- 4 5 1 7 3-tt^l2«^tLTv^-2) J:^;fe^)CDt:fflv^;g,C:i:^^t?§^o RWV*3J; 

im^<^mm^^-^^ T ^ ^-(Dii-omftL^^o (mx.li\ 2W^cOclinosta 

t^) Xlt^ -fizjiL^tJ (->jcT>^ M^J^) ^M4^'{tir:h^tyf)^x^ir\ S 7t-9-^y;vg#: 

■e^^V^:^^<b-e^^„ ^(D^^o^^tm^A.fz:lijtmT!)\ m\l^J:]^m$^^j: VKiz^ ^j: 3 ^ 

7nmm.mM^n^ fzntxDmm^^^^ t ^£ ^ o 

[0 0 2 0] 

fzim^(om^^^-^4 ^~X^:ho RWVti. m\^^mW'^^^ ^-[^liZ 

mmm.'tmfzL. mm'^MULfz^k. ^<D^m<^7K^mij\^K-^i^'oxmmL^£^^hmmi: 

^TVo :tvr^ ^~\^izii^ mmz X:hjAStl<^fzisb^ ^m^lzmt^Mtl ^ ^ii^ 
[0 0 2 1 ] 

lizmzxm:^m^^fl. m^ifUn5aa(D^ y "tJV^m^^^tzm^X^fiilS. 5~25rpmfl;g 
■t^Mtiit^MmiiZik±<DMt} (g) (Dl/lO-i/ioomm trj::ho 

[0 0 2 2] 

3. #it« 

mKm^^&^t:^^x^^o mmmiimm^hnm-^tifz^k. nrnzm^^x^^m-m^^m 

fflv^T^iv^o $ 'btcm^;6^'b«L/i:^«{±, iMm^^^fifz^(DX^<>Xi,X\^^o ^ 

[0 0 2 3] 

4. M(7);^«^# 

tfz. ^-i^mKli. FBS (Sigmatt^) ^Antibiotic-Antimycotic (GIBCO BRLttM) 
[0 0 2 4] 

ny!..i^°i; BMP-2. BMP-4. BMP-5. BMP-6. BMP-7RmW-mcO'W^)M^ 
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y^-^i^K (BMP: Bone Morphogenetic Proteins) , TGF-/?^C0#5f^;^?tt4ll^/i^^il{f 

* 1 ftXfi 2 am Ji ^ . -bv y V ym. r ;^ 3 ;v >'i^ u ym^<D >; >'i^i^ i: t ^ 
^ miJQLx x\^^o WKs T:GF-fitr^'^^^v^y(D\^^-tM^tfzii'mij'kmM^^vym 

W.ttii liZmiJWt^ ^tm'i-t Lv^o ^LiDt^^, TGF-^ {ilng/ml~10ng/ml®;K. 
p( ^ y'>^{±100nM=^Ji|5It L-CJnx.^:fx;g.o 
[0 0 2 5] 

mB.<D^mt. 3~10%C02s 30~40t:. 4#t'5%C02s 37°C(7?^f4:Tt1f ^ ^ L 
[0 0 2 6] 

RWV (t@5cin-«-;'-b;V') =S"f$j^1--SJ^^. #fl/«^10^ -lOVcm^ OfM^JgT- 
ISSL. 8.5-25rpmO|lI^M (tt#5cra(7)^ y -ei#*^^ff ^ i V^o ^KD^i^X- 

[0 0 2 7] 

5. :^mm<DmM 

tgt'^^o -t^^io^. B.m:d^hnMLfz'wmmm^mm4^m^TX3:^%miz:^mLx. 
p^tt^^^^v^a X.. ^m^'W(DmmKi:mLxiEmm<Dmmy!}^'>^^j:^^fzisb. 
[^jfeM] 

[0 0 2 8] 

(1) '>'^f^^#«tfi5fePBi^m#m<7)pM 

'i'-9-^^#Pfe*r4*^MI&ii> 2®i^cOJW.^.^^(lEi)<7)^BI#J; Maniatopoulos^<7) 
(Maniatopoulos, C. , Sodek, J., and Melcher, A. H. (1988) Cell Tissue Res. 25 
4, P317-330) l't^oT«LfCo »^L/i|fflia^. 10% FES (SigmattM) i3j;t/Antibi 
otic-Ant imycotic (GIBCO BRLttM) ^^ts^mimXSMmK'hfz^xm^L. mM^^fzo 
[0 0 2 9 ] 

( 2 ) -^-^--tfisiJitrBm^.i^iffls&^T);^* 

±|S(^ J: ^ tcLTili^L7t'>-9-^^#fIS3ftPBg^^.#«^, IQ-^M Dexamethasone(Sigra 
anU). lOng/ml TGF-ySS (Sigma^t^). 50/^g/mI T;^ n ;i/ if >^(Wako®) , ITS+Premi 
X (BD^) , 40;^g/ml L-proline (Sigmatt^) ^ i iFAntibiotic-Ant imycotic (GIBCO BR 
LttM) ^^mUEMmmm (Sigmatt^) lOmU'. IxlO^cells/ml t J; ^ 4 
Mm iziDfzo xmwmm i^Uy Y ^m) ^ L < {iRWV/-?-f ^ V r ^ - (Synthecont±® 

[0 0 3 0] 

S^M:^*«. 15ml 3 ^ * i - ^ tC±famMf^fSlOml * 50gT-5^FBm'L> LT 

fp^LTt^V-;' MiiS^s 37°C. 5%C02^#T-C-^^-;^ hmmLfZo tfz. TGF-fi^mM 
L^\^^^i^TXi^mmKLX^Uy Vm^'^^'f^tZo — RW^^-^ tVr^ ^-l^zJ;::^ 
rn^^ma. E#5cmO^'>-fr;V^fflv>T, : 8.0~24rpm. 37t:. 5%C02<^^#TT- 

fz^Wz'tm^KTn-to m4x. TRwvj mw^m^^fzm^mm. tigf-^j nTGF-^^m 

inLX^<^fz^]yy hm^. 10%FBS{iTGF-^^^3)n-€"rt'^f o/t^Vy Vm^O^M^ 
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[0 0 3 1 1 

(1) mm^ 

w^'W&MM^m^wmLfzo t-r. mmumi. 4%/'f9*;i-AT;vT-'t k,o.i% 

)VT)Vr}:: ^ u^y oL-ym^Lfz^k. SI 0 10%EDTA, lOOmM Tris(pH7.4) cf^ 

[0 0 3 2] 

(2) T;1':^; -7 :«-y^-7 T iJ'-HfMtt 

{^vyvi^m) i5SiVFmmi^mxnhftfz^nrfimk^'im.\z<^^^x^ i 
Pel r T ;^ -7 :f ;^ :7 T ^ - -H (alp) mm^i ^ o o alpsi* <7) gij ^ {i , 

Si^^lOO mM Tris (pH 7.5), 5mM UgjCUXmW^. y.'!7 V4 ^^-X^^^ 500 lOlOO m 
M Tris (pH 7.5), SmMMgCh, 1% Triton X-lOOtrM'M LT®#M# L/Co ^#^6, GO 
Og-eS^r^m'll^ b r ±Yt HIJIX L /io ^*vEt4{±. 0. 056 M 2-amino-2-methyl-l, 3-propan 
diol (pH 9.9), 10 ml p-nitrophenyl phosphate, 2 mM MgCh t::^±vff5;z 37 

"cx-imn^ y^a.^- \- Lfz^k. -r ct;-^^ ^uy°u- - v-xmx^mos nm<D 

m.^mtBl^LX^idfZo ^^laJi^-nitrophenol^fflv^-Cf^mLfco ^^^^MB K^ir 
o ^'yy^. rRWVj \mN-^m^^fzmW^^. TTCF-^J (iTCF-zS^^inLr^fo/^^^ 
10%FBS{iTGF-ig ^^JJD-^-rtc^ff oTt^V-;/ b :^«OM:i:=^^i-o 
[0 0 3 3 ] 

(3) Sfi:a5RT-PCR 

m r^l fic##M mm^m- X^^coW agen Typell ^ Aggr i canO ^3^» * filjRT-PCR 
[0 0 3 4] 

:^*ffl.^^^^ORNAc7)fftai{i> TRizol Reagent (Invitrogen) ^fflv^/co ::^?£{i':/n h 
3-;vt'ta§v^, ffi,^^TRIzolc|3-eWL/ico-^, 200/^ 1 n n 4^;VA J; < 

19 rMTlSOOOrpm-r-Tt^^o ^ V ^''n /ty - j:- y - ;Vy;tS<D^, DEPCtK^-^^IS L 

. D^:)l&J^itetcJ: !9m;K=^tt#L. ^^1/. gc7)totalRNA=^RTtC'^ L/io 
[0 0 3 5] 

RTti. ^ 7 h First-Strand cDNA Synthesis Using Superscript Illfor RT-PCR (Invit 

rogen) is J; OTAKARA RNA PCR kit(AMV)Ver. 2. 1 (TaKaRa) ^jgffl LT^ife LfCo First-Str 
and cDNA Synthesis Using Superscript Illfor RT-PCR(±. 50°C 60^. 70°C \^5^(DM^ 
TRmjS=lr^f:^o7to TAKARA RNA PCR kit (AMV)Ver. 2. 1 (TaKaRa) li. 30°C 10:^. 42°C 30 

99t: 5:^^ 5t: 5^0^#-eRT;^^S=^^T^-pfCo RTT-fflV^/cT'^-r v-{±J^TOi::fe 
f9 X^'^o 
[RT7°9^^-] 

Aggrecan: 5' -cctaccaggacaaggtctcg-3' (@5^!j#-^ 1 ) 
Collagen type II: 5' -ccatcattgacattgcacccatgg-3' (@£^J#-^ 2 ) 
[0 0 3 6 ] 

U T;v^-r APCR{±. FastStartDNA Master CYBR Greenl^-;' PCR^-g^: LTLight C 
yc 1 er (Roche) ^ ffl ^XT (O-f =7 4 - h MJS^# T-HM L o 
[PCRT'^-f 

Aggrecan Forward : 5' -cctaccaggacaaggtctcg-3' (IB^!j#-f - 3 ) 
Aggrecan Reverse : 5' -gtagcctcgctgtcctcaag-3' (@H^!J#-^ 4 ) 
Collagen type II Forward: 5' -ccatcattgacattgcacccatgg-3' (Mfi^'J## 5 ) 
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Collagen type II Reverse : 5' -gttagtttcctgtctctgccttg-3' (@E^iJ#-^6) 

[PCRJkJS^#] 

Denature : 951: 5# 1-^4 ^ ;v 

Amprification : 95t: 15#\ 60t: 5#\ 72*0 15# 40-9- 'f^;!/ 
Melting curve : 70*0 10#^ 
Cooling : 40t: 30# 
[0 0 3 7] 

RT-PCRCD^S^^H 7 ti^-r (A: Collagen type 11^ B : Aggrecan) o ^^yyo TRWVj 
■To 

[0 0 3 8] 

3. It:^ 

mmmm-^'^ ^tzo ^ L> RWV^'?^ :t T J; HIlEi^^Tr {±#ffl|i[Wj±,5^-iif^i 

7 7 - >- O is J; If T V 7 :^ r;^ - x-^fe $ lfc#^Km^tg ^ t Hj^^ $ tiTt o 
tfvT. ^Mfi*JRT-PCR<7)|g^:^^ 1^, Collagen TypeII^AggricanO|^^:d^^iSM>$tL/::o J2J.±0 

1" -5. i <h ^^^tr i ;|> i i: $ nfco 
[0 0 3 9] 

2 ^7n:^« L /clHm 1: -^f ^ - L /^f^. RWVt?:^«1- ^ ti^^ ^J^mmO^m ^i^^ 
[0 0 4 0] 

1-^ ^ i: ^a^^tr § ^ o :*:^0^(7):^-ft{±, ^fc t J: I9 . <fc#^«f|5<7)'f^m=^ B a<J i: L 

/iSfeS^t^flJffl-f ^ i i: y^^X- ^ o 

[0 0 4 1] 

@e^ij#-f - 1 - Axse^ij (Dm.m: ^mmk ( 7° ^ - ) 

@B^iJ#-^ 2 - AXMB^iJ CO I^BJ : -^^DNA ( 7° 9 ^ - ) 
@B^iJ*-t3 -AXMB^iJoms^ : ^^DNA (^'^-f v-) 
S5^J»-^4 -KXMm<DmM : ^^DNA 

wmm^^-K:rMm<omm : ^^dna (T'^-f -v-) 

@B^|J#^6 -AIS2^J<7)giH^ : -^^DNA (7^9^^-) 

[iii®ow>&m0j] 

[0 0 4 2] 

[HI] mi\t^ mmmi<Dm.wf'oY::i-}v-^mM'Lfzmx^:ho 

[II12] BI2{i. RWV<^^y-b;v (±) ^:15mln^:^;v^ (T) 

^ -2) o 

[1213] 113 ii. ^-^U j:oT«^$tLfc#cM»>i-(7)^feft^^-r¥*-e^ 
* : • :r.-tvy (HE) ^-fe. ifS : T;v5^T>7';i'-^'fe. T 

^ : -If -j^-^o^fe) o 
[1114] III4{i. it^mtcf^J^^tLfca^M^ik^LTt ^)0-e^,;z>o Htf. rRwvj 
tiRWV^Mv^f^H^i^ft, TTCF-^J (iTGF-/? ^f^:!j[lLr^fTo7t^V-> h:^^. 10%F 
BS(±TGF-^ ^-^Jn^i-ri^^f h:^*C0|t*^^-to 

[me] met*. t;v* v 7;r;^7TiS'--tf?§t4MSc7)M:^*^i-^'^7-7-e^^o 

9 74'. TRWVJ {±RWV^fflV^fc|l^:^«, rTGF-/?J }±TGF-jg ^-^tn LT^to fc^ V 

{±liiE# 2004-3122597 
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y hmm. 10%FBS{±TGF-/? *»-^-f Iw^ffo/i^V-y h ^«(D|t*^^i-o 
[0 7] la 7 t±RT-PCR<7)|^^ (A: Collagen type II, B : Aggrecan) o ^^"^y^p. T 

Rwvj mm^m^^fzmm^m. rxGF-jgj ii^GF-^^minLx^j-otz^uy v^mo 
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SEQUENCE LISTING 

<110> National Institute of Advanced Industrial Science and Technology, 
National Institute for Materials Science 
Japan Science and Technology Agency 

<I20> Three-dimensional cartilage tissue generation from chondrocyte under simul 
ated microgravity 

<130> P03-I136 

<140> 
<141> 

<160> 6 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 
<400> 1 

cctaccagga caaggtctcg 20 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 
<400> 2 

ccatcattga cattgcaccc atgg 24 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 
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<400> 3 

cctaccagga caaggtctcg 



20 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 



<210> 5 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA (primer) 



<210> 6 
<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :S3nithetic DNA (primer) 



<400> 4 

gtagcctcgc tgtcctcaag 



20 



<400> 5 

ccatcattga cattgcaccc atgg 



24 



<400> 6 

gttagtttcc tgtctctgcc ttg 



23 
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RWV 5cm vessel 





II1I2] 
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[I1I41 



1 Week 



2 Weeks 




TGF-&mia TGF-^m-im TGF-/3#^iP 



[0 5] 
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[me] 




*F<O.OS by paired t-test analysis 
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mi] 
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m m A m m m 



1 . ^M^^ s 

m 

ft ^ 



[503360115] 
2003^10^ IS 

if EEi^Jl|PTlT3}5:|irr4 TB 1#8^ 

2004^ 4 n IE 

^^^^^ 

m^mn\ PTfr^^prr 4 r g i # s 
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m M A 



W-W [301021533] 
, ^M^^ B 2001^ 4 M 20 

ii. m M^^M'f-Kmm.m^^m 1-3-1 
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m fi A 



[301023238] 



I'i pJr 



2001^ 4^ 2 B 



mm 



mfiE#-^ mfl#2 0 0 4 - 3 1 2 2 5 9 7 



